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ABSTRACT
Over time, there is an increased need to adopt more advanced and effective ways of
disinfection. The emergence of the coronavirus-2019 (COVID-19) pandemic reminded the world
on the importance of disinfection. Disinfection has been a routine in the healthcare setting.
However, with the current pandemic problem, it is more prominently and persistently done in the
domestic setting and other business settings beyond healthcare. As such, the use of most
disinfectants and detergent wipes to achieve a near sanitized environment has become a common
practice around the globe. This research presents the efficacy of disinfectant impregnated versus
detergents wipes through comparison. It reviews various publications to establish whether
disinfectant wipes are more effective than detergent wipes. The research information utilized
were gotten from current literature review, governmental websites, and numerous articles.
This research also analyzes the influence of the textile substrate and the usage of the
different types of active ingredients on disinfectant wipes. The results of this study were found
based on available data, which demonstrated that there is no particular wipe for all surfaces.
Different disinfectant impregnated wipes are applicable to various surfaces based on the types of
materials used and the active ingredient. This study seeks to review how certain material types
and disinfectant solutions are preferred over others during surface decontamination. The lesson
learned from this research show that there is a particular wipe type for every surface. There
remains a considerable gap in the availability of research data about disinfection wipes which
should encourage further research interest.
v

CHAPTER ONE:
INTRODUCTION
This study aims to investigate the efficacy of disinfectant wipes (DIW) over detergent
wipes (DW) for surfaces decontamination. This research reviews previous research on the
transmission of pathogens from surfaces and disinfectant wipes in most practical settings such as
hospital environments where there are increasing cases of healthcare-associated infection (HAI).
There are many indications that a DIW should be the product of choice, particularly in areas of
high contamination. Disinfectants are believed to more effectively reduce microbial activity than
detergents, but the result depends on the elimination of residual organic soil to be successful.
DIWs are often used when there is ongoing viral and bacterial infection with a pathogen, such as
during an epidemic or pandemic like the coronavirus disease and in regions of the world where
endemic disease rates are predominant. In addition, specific pathogens have possible resistance
to detergent-based wipes, like Clostridioides difficile, multi-resistant organisms (MRO), and
murine norovirus (MNV). Apart from the efficacy of DIW for potential contamination, one of
the challenges to DIW is that they need a minimum contact period to destroy the pathogens. This
is not always achieved, which can undermine their effectiveness. There exist some pros and cons
of the use of both DW and DIW. One advantage of DW is that it is good at cleaning large
particles of debris or soil from surface but not so with microorganism. DIW like chlorine
compounds possess bleach properties which cannot be used on metallic surfaces. Facility safety
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supervisors must assess their own environmental climate, HAI risks, and determine which
products best suit them. The increasing rise of multi-resistant species, novel pathogens, and
emerging infectious diseases has contributed to an increase in research regarding the
effectiveness of environmental decontamination measures. Factors that affect the successful
elimination of pathogens from the surface in an occupational setting include level of training on
usage of DIW, variation in the efficiency of cleaning staff, monitoring of cleaning practice, bioloading of the surface, types of surface material to be cleaned, frequency of the used area such as
high-touch surfaces, compliance to the manufacturer's instructions for proper use of the
disinfectant wipes, resistance of bacteria and other pathogens to disinfection wipes. Most studies
have concluded that competently trained employees with regards to the rightly selected wipes
play an essential role in the successful decontamination of the workplace setting. DIW is
typically a good choice that can eliminate dirt and pollutants that may hold pathogens, and along
with routine cleaning, daily removal of dirt and dust which can reduce bacteria and virus buildup and biofilm formation. This is also critical in areas where personnel can be exposed to
chemicals frequently found in surface disinfectants.
Disinfectants are chemicals used as active ingredients for DIW, but detergents are generally
less toxic. A detergent is a chemical compound group (synthetic or organic) that is either liquid or
water-soluble. Detergents are made from vegetable and animal fats and oils and are typically not
inactivated by hard water. Surfactants (surface-active agents that reduce surface tension, e.g.,
sodium stearate used in soap) are the predominant cleaning product components. Detergent
surfactants are typically manufactured from petrochemicals (Dvorak, 2008).
Most cleaning products will include one or more surfactants and additional substances,
such as preservatives, enzymes, and fragrances. However, detergent solutions have been known to
2

become contaminated with bacteria unless they are regularly changed, which ultimately results in
spreading microorganisms instead of eliminating them. This risk can be minimized by DIW or
disposing of them as suggested by the manufacturer. The material consistency and size also
influence the effectiveness of the DIW and should be considered appropriately. In addition to cost
savings, the environmental advantage is another justification for using a DIW (Gallagher, 2011).
1.1 Historical Background
According to the Centers for Disease Control and Prevention (CDC) disinfection is the
process of minimizing pathogens on a surface. As such, the process entails the application of
chemical compounds or the usage of mechanical force. The process should not be confused with
sterilization, which seeks to eliminate all the pathogens from surface. Disinfectants are approved
antimicrobial substances by the United States Environmental Protection Agency (EPA), which
are chemicals used to contain, eliminate, or kill dangerous microorganisms like microbes,
viruses, or fungi on surfaces. Data on the structure, safety, toxicity of the substance to humans,
animals, and plants, and other criteria must be tested and sent to the EPA prior to the publication
of the chemical and its application. DIW are used to remove and expel dirt and organic material
from surfaces, which allows the disinfectant compound in them to enter and kill bacteria above
or below the dirt. These chemicals can decrease surface tension and improve the water's
penetration potential, allowing more organic matter to be extracted from the surface.
Some active ingredients of disinfectant wipes include alcohol, chlorine compounds,
hydrogen peroxide, and quaternary ammonium compounds (QACs). Detergents are categorized
into three types: cationic, anionic, and non-ionic. Cationic detergents are positively charged
solutions and are rarely used as washing components. Anionic detergents, or soaps, are
negatively charged alkaline, fatty acid salts. They are less suitable for washing because they can
3

be overly foamy, producing stains that can encourage soil and microorganisms. Non-ionic
detergents are very good emulsifiers, have good penetration a dispersion, are effective at
reducing surface tension, and have minimized foaming properties. These materials are not
ordinarily complex with metallic ions, such as those present in hard water (Dvorak, 2008).
Most wipes with an active ingredient like QAC can also be described as DW and have the
propensity to retain a high number of viable bacteria after surface disinfection of an area (Voorn
et al., 2020). The concept of bacterial transfer is predominantly observed in the healthcare-setting
and can be tackled by using proper surface cleaning and DIW. Therefore, the virus-inactivating
characteristics of surface disinfectants could be evaluated with a test designed to simulate
practical conditions with wiping action resulting in more reliable information than the existing
ones already used in suspension tests. DIW can inactivate microorganisms, including viruses, on
high-touch surfaces in an environmental setting and prevent their transmission to clean areas.
QAC based products of wipes were ineffective against MNV and polyomavirus (SV40) (Becker
et al., 2019). The American Society for Testing and Materials (ASTM E2967-15) method was
used to assess the effectiveness of DIW to remove and transfer bacterial contamination from
non-porous surfaces with accelerated hydrogen peroxide. (Sattar et al., 2015).
When use of DIW follows label directives, they become very effective against a wide
range of pathogenic microorganisms, including bacteria, antibiotic-resistant bacteria, viruses, and
fungi (EPA, 2019). Refusal to uphold the manufacturer's guidelines for disinfectant use and
deficiency of antimicrobial activity of DIW against health-related pathogens can reduce the
disinfection's effectiveness (Boyce, 2016). The direct removal of microbial growth by separating
the cells does not require a time element or application instructions, so cleaning with mild
detergent and fiber cloths can be achieved. Cleaning removes surface dirt and dust, but
4

disinfection wipes eradicate surface microbial activity such as viruses, bacteria, molds (Maisey
& Saunders, 2013). Ready-to-use disinfection wipes are also referred to as pre impregnated DIW
which are commonly used for the decontamination of medical equipment. The problem of
disinfectant wipes results from the interactions between the textile substrate and active
ingredients, which could significantly increase the risk of an outbreak of infection (Song,
Vossebein & Zille, 2019). DW have been observed to exhibit some disadvantages such as
inconsistency in the removal of microorganisms and the propensity to transfer pathogens
between surfaces. The use of DIW for the elimination of bacterial presence on surfaces should be
considered for appropriate control and prevention of infection spread (Ramm et al., 2015). DIW
with a weak active ingredient and low-quality substrate are ineffective and disperse localized
contamination over a broader region. It is necessary to differentiate between DIW and other
absorbent substrate such as fabric pre-wetted with a detergent. The type of textile substrate used
in DIW affects the effectiveness based on the wiping action applied. (Sattar & Maillard, 2013).
The use of DIW provides a range of advantages over the direct use of chemical
disinfectants on surfaces. These wipes prevent human contact with chemical solvent when
applied. This limits human touch and the number of chemicals introduced to the atmosphere.
Wipes are easy to use and restrict the indiscriminate use of chemical agents. Ready-to-use
disinfection wipes can improve the degree of compliance with cleaning-disinfection compared to
products requiring regular chemical preparation and application (Schneiderman & Cartee, 2019).
The EPA developed the Quantitative Petri Plate Process (QPM) to provide an appropriate and
technical method to evaluate disinfectant wipes' efficiency against vegetative bacteria. QPM does
not distinguish between the textile substrate's wiping action properties on the surfaces and the
chemical inactivation of the surface microorganisms (Tomasino, 2012).
5

For most DW, no subsequent antimicrobial effect will be noticeable after wipes become
dried, implying the textile substrate contact time has been exceeded with no further occurrence
of disinfection activity. There was no significant impact when the detergent's contact time was
greater than expected, regardless of whether the substance was damp or dry on the surface (West,
Teska & Oliver, 2018). DW only provide the physical elimination of infectious agent and
carriers by moving the pathogen from the infected surface to the non-contaminated surface. This
might theoretically contribute to the dissemination of infectious agent from the initial source to
different surfaces. For this purpose, wipes that do not include an effective microbicidal agent do
not constitute a useful intervention to minimize the spread of infectious. DIW containing
activated hydrogen peroxide (AHP) were examined using the ASTM E2967-15 to eliminate,
transfer, and inactivate the Ebola virus.
The efficacy of DIW in decontaminating surfaces relies on a variety of factors. It
involves the pathogen in the organic load that contaminates the environmental surfaces, the
presence of an effective antimicrobial active ingredient in the DIW, and the time of contact over
which the active Ingredient is in contact with the pathogen (Cutts et al., 2020). The type of textile
substrate used for DIW has been shown to influence the effectiveness of the physical elimination
of pathogens on contaminated surface (Gold & Hitchins, 2013). The 4-Field Test best depicts the
most appropriate and suitable practical conditions to demonstrate the efficiency of disinfecting a
surface with wipes (Jacobshagen et al., 2020). Ready-to-use alcohol base commercial wipes did
not show adequate antimicrobial properties at a contact period of 1 to 15 minutes with surfaces.
It was also not successful against Enterococcus hirae or Staphylococcus aureus bacteria because
it was not near the conditions under which disinfectant wipes are used in practice (Tarka et al.,
2019).
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The ASTM E2967-15 standard measure test indicated microorganism decontamination of
high touch surfaces (Sattar et al., 2015). The active ingredient of DIW affects their drying time
and effectiveness. Some DIW in health care environments pose a many difficulty circumstance
because they dry so quickly before product contact time is achieved. Sodium hypochlorite and
hydrogen peroxide-based wipes rapidly destroy pathogen on glass surfaces faster before the end
of the contact time. QAC-based wipes have been less effective than those containing sodium
hypochlorite and hydrogen peroxide which minimizes pathogens after the contact and drying
time (Brown et al., 2019).

1.2 Research Questions
Generally, both the DIW and DW serve the same purpose of cleaning surfaces but differ
in that one is more lethal to microorganisms. The DIWs effectiveness and their material potency
in performance activity over DW prevent the spread of microorganisms when they are made up
of different textile substrate and combination of active ingredients. This research project aims to
investigate the effectiveness of DIW for surface decontamination versus DW. The paper
addresses the following three research questions?
(1) Are disinfectant wipes more effective than detergent wipes to eliminate or minimize
microorganisms present on surfaces?
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(2) Does textile substrate affect the performance activity of wipes?
(3) How do active ingredients of wipes influence their effectiveness for
surfaces decontamination?
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CHAPTER TWO:
LITERATURE REVIEW
The type of disinfectant substances presented in the DIW is crucial for the
decontamination process efficiency. For the purpose of this study, there are four common
categories of active ingredients used in DIW. Wipes may be impregnated with alcohol, chlorine
compounds, hydrogen peroxide and QAC (Song et al., 2019)
2.1 Active Ingredients of Wipes
2.1.1 Alcohol
The usage of alcohol as the active ingredient is widely adapted to its availability and
affordability. Alcohol disinfectants mainly refer to ethyl alcohol and isopropyl alcohol. Alcohol
is also preferred because of its bactericidal, fungicidal, and virucidal effects. Its high volatility
attracts adoption and rejection in the same measure. High volatility encourages alcohol usage in
the decontamination of surfaces that require complete and swift drying after application. On the
contrary, it is less effective in open and warm surfaces because of the reduced time of action.
Alcohol is also not preferred in sporicidal application because it does not have penetration ability
in protein-rich substances. Furthermore, alcohol lacks microbial growth inhibition properties.
(CDC, 2021) notes that their concentration needs to be between 60% and 90 % to enhance
efficacy.
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2.1.2 Chlorine and its Compounds
Chlorine has a wide range of compounds that can effectively disinfect surfaces.
However, Song et al. (2019) notes that chlorine dioxide, hypochlorite, and chloramines
trihydrate are the most used disinfectants. Further, CDC (2021) singles out hypochlorite as the
most used disinfectants among the common chlorine compounds. For instance, sodium
hypochlorite of between 5.25% to 6.15% has proven effective in curbing a broad spectrum of
microorganisms. The advocacy of sodium hypochlorite is also based on its inexpensiveness,
formation of a non-toxic residue, and effectiveness in hard water. On the other hand, it is not
preferred in instances where it causes irritation and corrosion. Solutions of a concentration of
more than 500 ppm cause corrode metallic surfaces. Also, Sodium hypochlorite causes
bleaching and is deactivated by some organic material.
Finally, the alkalinity of the surface to be disinfected reduces the Efficacy of Sodium
hypochlorite. The mode of action for chlorine compounds has not been clearly identified.
However, the compounds' advocacy believes that it is capable of deactivating microorganisms
by oxidation of sulfhydryl enzyme, inhibition of nutrients uptake (CDC, 2021).
2.1.3 Hydrogen Peroxide
Hydrogen peroxide is an effective disinfectant against a wide variety of microorganisms.
It is known to contain virucidal, sporicidal, bactericidal, and fungicidal properties. Hydrogen
peroxides disinfect by producing hydroxyl free radicals that attack DNA, membrane lipids, and
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vital cellular components. A concentration of 0.5% of the solution effectively destroys
mycobacteria and fungi in five minutes. However, this active ingredient acts as fast as one
minute in killing some viruses and bacteria. High cellularcatalase activity requires higher
concentrations of 0.6% and a longer exposure time of 30-60 minutes. On the other hand, spores
require a much longer exposure time of up to 150 minutes though the concentration can be as
low as 3%. Hydrogen peroxide-based disinfectant wipes have been effective against
antimicrobial agents of gram-positive and negative bacteria at sufficient concentrations on steel
surfaces and eliminating their bactericidal activities and reducing their environmental residue
(Castillo, Rivas & Rodriguez-Jerez, 2020)
2.1.4 Quaternary Ammonium Compounds
QAC are disinfectants that are believed to have substituted the ammonium compounds.
They are effective due to their fungicidal and bactericidal effects. Little potency against the virus
has been recorded, especially against lipophilic viruses. They are, however, low at disinfection
targeting tuberculosis bacteria and spores. They are believed to achieve disinfection by
inactivating the energy-producing enzymes of microorganisms. Other modes of potency include
disruption of cell membrane and denaturation of essential cell protein. For instance, after
disinfecting with a disinfectant wipe of QAC as an active ingredient, a 10-minute drying duration
was allowed and with every possibility of the wipe reacting with pathogen residual after the
removal of the DIW, which create microbial count reduction by destroying bacterial cells but not
the spores (Lopez et al., 2014). Nonetheless, they are mostly used in general disinfection of
healthcare equipment and in non-sensitive applications such as floor and laboratory products.
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2.2 Textile Substrate
When two substrates are bonded together using an adhesive, they will form a composite
of textile substrates. For the foam to spread and break, it must be allowed to expand on the
substrate before the liquid is released to spread throughout the fibers. The spread or penetration
rate can be estimated by the drainage rate of the foam (Moody and Needles, 2004). A few pieces
of research have been executed on the effect of wipe material. Although very little research
focuses on the different types of wipes, there is sufficient evidence that the type of material used
for the wipes varies which affects efficacy of the disinfection. Furthermore, different
disinfectants present compatibility challenges to the different material types. One factor of great
importance in the choice of material types for wipe is the absorption rate of the active
disinfecting ingredients. The ability to absorb the active ingredients enhances the volume that is
available to be transferred to the surface to be However, the disinfection process is also affected
by the ability of the wipe material to release its active ingredient onto surfaces. For instance,
cotton is known to have a good absorption and release rate of active disinfecting ingredients in
quaternary (qat) solutions (Song et al., 2019).
Other common materials for the wipe substates are viscose, lyocell, wood pulp,
polypropylene, and thermoplastic fibers. Wood-pulp is a favorite material for the formulation of
disposable DIW. Although there was no research found on its efficacy, commercial products
indicated its adoption. Other products are championed for their formulation with other materials
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such as polymer sheets. As such, research on the efficacy of DIW that are made of wood pulp is
vital. Lyocell fiber is another common component of DIW on the market. Edwards et al. (2018)
seek to establish the efficacy of the usage of either lyocell fiber or polypropylene. The research
indicates variation in the results on disinfection that utilizes the two materials. Boyce (2021)
reviews the different types of wipes that are used to disinfect hard surfaces in health care
facilities. The review focuses on the analysis of the different materials that are used to make the
wipes. Further, the analyses of the different types of disinfectant used on wipes and interaction
between the disinfectant and the material types are paramount. Boyce (2021) also acknowledges
that the contact time is significant in the efficacy of disinfection. As such, the research focuses
on testing the various contact time for the various DIW. Boyce (2021) evaluates testing
procedure that has been put in place to test the efficacy of DIW and whether users have any
education on their application for various disinfection.
The research concludes that there is a gap in typical wipe used in the market and the
education presented to the users. The gap presents a considerable variation in the effectiveness of
the wipes. There is a need to enhance education on the usage of wipes.Further research reveals
that the materials of the wipes have different interactions with the different disinfectants in use.
Thus, the selection of the material types to be used as wipe greatly affects their efficacy. For
instance, Boyce (2021) points out that some wipes have tendency to absorb active ingredients of
the disinfecting solution. Absorption diminishes the potency of the disinfectant against the target
microorganisms. Although past research covers many aspects of DIW, it leaves a gap of how the
DIW compare to DW in disinfecting surfaces. Furthermore, the current research narrows to the
analysis of disinfection of hard surfaces. Gaps remain of how the DIW perform on other surfaces
that are common in healthcare facilities and domestic applications. Edwards et al., (2018)
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analyze the factors that affect disinfection in healthcare surfaces with DIW using lyocell based
materials. The research goes further to gain control of the manufacturing process of wipe
substrate by manufacturing its own sample to be used in the research.
The research identified a significant difference in the effectiveness of the two materials
removing pathogens from the solid surface healthcare setting. Polyproxopyne fiber performed
more than the lyocell fiber in the removal of Enterococcus faecalis and Escherichia coli.
Gallandat et al., (2021) performed a systematic analysis and review of the literature to establish
the efficacy of surface disinfection. The overall goal was to guide a recommendation of the
efficacy of chlorine-based disinfectants on a low-resource outbreak. The research adopted a
systematic literature analysis on published data and research. Thus, it focused on finding out the
effect of chlorine disinfectants on seven pathogens. The seven pathogens were Mycobacterium
tuberculosis, ebola virus, Vibrio cholerae, hepatitis A virus, Salmonella, rotavirus, and
norovirus. Other factors of consideration included the various concentration of the chlorine
disinfectant and its potency, and comparison of the action of the chlorine compounds against
other disinfectants. The research, however, left a gap of how the application process of using
DIW would vary the efficacy of the disinfection process.
Moccia et al. (2020) identifies a current increase in the rate at which MRO are
responsible for infections in hospital settings. The increase in the MRO result from the
infectiveness of the traditional disinfection processes. As such, it is prudent to develop an
innovative alternative solution that can replace the traditional disinfection process. Thus, the
newly developed method needs to prove that it can be more effective when compare to the
traditional disinfection procedures in use. Moccia et al. (2020) propose usage of disposable cloth
impregnated with disinfectant solutions. The proposed disposable cloth that is impregnated with
14

a disinfectant solution is used to disinfect a selected surface, with the microbial load being
measured before and after the disinfection process. The total microbial count before and after
disinfection of the proposed disinfection process found a reduction in microbial count to the
traditional processes previously used.
The traditional disinfection process constitutes usage of detergent, and the application
process is different. The traditional process discussed by Moccia et al. (2020) utilizes application
as compared to the usage of DW in the current research. Also, the researcher leaves a gap by not
focusing on the effect of the different materials that make the microfiber towelette and their
effect on the overall disinfection process.
Research by Song et al. (2019) sought to establish the efficacy of DIW in a hospital
application. The research acknowledges the fact that the DIW have garnered a wide usage in
domestic and hotel applications. But their efficacy in the hospital application is questionable,
partly because of the less adoption of their use in the disinfection of surfaces. The research
adopts systematic research on literature to establish the effect of using different types of wipes
and disinfectants on the overall result of the disinfection. The study asserts that the type of
disinfectant solution, the material of the wipe, the interaction of the wipe material, and the active
ingredients, and application method influences the effectiveness of the disinfection process.
Furthermore, storage time and the application time are also crucial in the determination of the
efficacy of the disinfection results. As such, the research leaves room for the present research by
not comparing how the DIW perform as compared to DW in the various area of study.
Voorn et al. (2020) identifies that one of the common failures of the ready-to-use
disinfectant towel is cross-contamination of surfaces. As such, the level of cross-contamination
was put to the test. Some of DIW were used to determine whether they could cross-contaminate
15

surfaces with selected strains of bacteria. The research found out that all types of DIW transfer
the selected strains of bacteria from the contaminated surface being cleaned to the previously
uncontaminated surface. However, the research does not measure the level of disinfection
attained on the disinfected surface. As such, the current research seeks to establish how effective
the DIW can disinfect surfaces as compared to DW.

2.3 Other Factors that affect Disinfection Efficacy

2.3.1 Contact Time
The elimination of microbes requires the disinfected surfaces to retain the disinfectants
solutions for a predetermined amount of time. Moccia et al. (2020) noted that most commercial
disinfectants have a contact time of at least 10 minutes. The contact time is vital in eliminating
the Hepatitis B virus, Mycobacterium tuberculosis, and Human Immunodeficiency Virus (HIV).
The contact time is, however, a challenge in the application of wipes and detergent disinfections.
Most wipes usage involves a contact time of around one minute. However, the low contact time
is achievable through the variation of the material type and concentration of the disinfecting
chemical.
2.3.2 Application Method
There are three common mechanical action methods of applying surface disinfectant with
a disinfectant wipe to rid surfaces of organic materials that inhibit disinfection. The first one is
Spray and Wipe, which involves a direct spray application on surfaces using a sprayer's trigger
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method. Secondly, the dip and wipe method involve applying a dry towelette in a solution of
disinfectant for a period of 5 to 10 seconds and then use it on surfaces. Lastly, the soak and wipe
method, involves when wipe materials are soaked in a solution of disinfectant for a period of 10
minutes to 8 hours, and the excess solution is squeezed out before its application on surfaces.
Special care should also be put in place to enhance knowledge on cross-contamination of
surfaces (Song, Vossebein, & Zile, 2019)
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CHAPTER THREE:
METHODS
The goal of this study is to examine the effectiveness of DIW over DW. This research
investigates the influences of some commonly known active ingredients and textile substrate that
used in wipes. This study mainly looked at published articles on the greige cotton fiber, rayon,
and polyester as wipes materials. The current research was analyzed by reviewing numerous
published articles, peer reviews, governmental websites like the Center for Disease Control and
Prevention and the United States Environmental Prevention Agency to answer the three research
questions posed by this study. Googles scholar and the Creative Commons Copyright
Association that permits open access and unrestricted use for educational purposes provided and
appropriate credit is given to the original authors. Both aforementioned avenues were
instrumental web search pathways utilized to gather most of the information and data in this
study.
The searches were carefully crafted in direction to seeking answers to the research
questions. Other sources of literature include books written by prominent researchers on related
field of study which investigated subjects on material substrate used in DIW and their effect on
the efficacy of disinfection. This study also seeks to find answers to the performance activity of
different type of active ingredients (alcohol, chlorine and its compounds, hydrogen peroxide,
QACs) on DIW and examine the effects of selected disinfectant textile substrate.
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CHAPTER FOUR:
RESULTS
4.1 The 4-Field Test
Figure 1 shows the performance of the 4-field test as described in detail in the European
standard EN 6615:2015. Fields 1-4 were marked on a PVC platform with polyurethane coating
with dimensions of 20 cm x 50 cm. Each of the four (4) fields was a 5cm x 5cm square. Wipes
(A-D) were passed through field 1 through field 4 by a wiping method of a two second back and
forth motion. The purpose of this test was to determine virus transfer. The virus samples were
recovered by using a swab on all four test fields.

FIGURE 1. 4-Field Test Protocol
Courtesy of Creative Commons Copyright: Figure 1 was Retrieved from Becker, B., Henningsen, L., Paulmann, D. et al.
Evaluation of the virucidal Efficacy of disinfectant wipes with a test method simulating practical conditions. Antimicrobial
Resistance and Infection Control 8, 121 (2019). https://doi.org/10.1186/s13756-019-0569-4
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Table 1 summarizes the results of the 4-field test, which comprises four (4) commercially
available wipes that were tested on field 2 – 4 and a reference wipe. The result of the 4-field test
was carried out using three test viruses. Virus 1 was adenovirus (ADV), virus 2 was murine
norovirus (MNV), and virus 3 was the polyomaviruses (SV40). The method of wiping started
with field 1, progressed to field 4, and then returned to the starting point. Field 2-4 were
inoculated with the three test viruses. For each of the four different wipes (A-D), Table 1
reported lists the wipe/field combination with no virus detected and indicated accordingly. The
virus titers are given as Tissue Culture Infectious Dose (TCID/ml).
Wipe A is a disinfectant based wipe with per acetic acid (PAA) concentration of 0.06%
per formaldehyde, along with a bactericidal, virucidal, and sporicidal claim. Wipe B contains a
percentage of 0.6% QACs in which the product manufacturer claims are effective against
bacteria, spores, and viruses. Wipe C has 0.78% of active ingredients of QACs, and claims
against bacteria, enveloped viruses, norovirus, and SV40. Wipe D is a similar version of a
detergent impregnated wipe, a 70% 2-propanol product with claims that it was not effective
against the three-test virus.
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TABLE 1. Result of the 4-Field Test


Courtesy of creative commons copyright: Table 1 was Retrieved from Becker, B., Henningsen, L., Paulmann, D. et al. Evaluation
of the virucidal Efficacy of disinfectant wipes with a test method simulating practical conditions. Antimicrobial Resistance and
Infection Control 8, 121 (2019). https://doi.org/10.1186/s13756-019-0569-4


According to Table 1, results of the 4-field test showed that wipes A and B were effective
against the three test viruses with no transfer of residual to fields 2-4. Wipe C was effective
against (ADV) virus 1 and (MNV) virus 2 but was not effective against (SV40) virus 3. Wipe D,
the propanol based DW, was not effective against the three selected viruses because it transferred
viruses and was unable to minimize or reduce viral spread.
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4.2 Average Liquid Released per Square Feet
Table 2 show result of the average liquid release per square feet of the different active
ingredients used for disinfectants wipes. These experiments utilized eight areas of 1ft2 to 8ft2
contaminated with Staphylococcus aureus and Pseudomonas aeruginosa. Each of the surface
areas were wiped with different towelette. They were pre-weighted and post-weighted after
wiping to calculate the amount of liquid released. This test presumes that bacterial efficacy
increases as the area wiped decreases. The result shows that the quat + alcohol-based wipes have
the greatest effect of bacterial efficacy and highest liquid released 0.72 g/ft2(gram per square
feet).

TABLE 2. Result of Average Liquid Released per Square Feet Test


Courtesy of Creative Commons: Spring Nature Table 2 was retrieved from: West, A.M., Nkemngong, C.A., Voorn, M.G. et al.
(2018). Surface area wiped, product type, and target strain impact bactericidal efficacy of ready-to-use disinfectant Towelettes.
Antimicrobial Resistance Infection Control 7, (122). https://doi.org/10.1186/s13756-018-0416
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Figure 2 shows graphically the active liquid per square feet (ft2) test and was done to
determine the percentage of liquid released from towelette after wiping. Figure 2(A) represents
the percent of solution released and surface area wiped of 0.55% of sodium hypochlorite product
on surfaces. Figure 2(B) illustrates the percent of solution released and surface area wiped of
0.5% quat of + 55% alcohol product on surfaces. Figure 2(C) represents the percent of solution
released and surface area wiped for Phosphate-buffered Saline solution (PBS)-wetted control
towelette. Figure 2(D) the percent of solution released, and surface area wiped of 1.312% sodium
hypochlorite product on surfaces. Figure 2(E) represents the percent of solution releasedand
surface area wiped of 1.4% hydrogen peroxide product on surfaces. Figure 2(F) represents the
percent of solution released and surface area wiped of 0.5% hydrogen peroxide product on
surfaces. Figure 2(G) represents the percent of solution released and surface area wiped of 0.21%
quat on surfaces. Figure 2(H) represents the percent of solution released and surface area wiped
of 0.28% quat on surfaces. Figure 2(I) the percent of solution released, and surface area wiped of
0.76% quat and 22.5% alcohol on surfaces. Figure 2(J) the percent of solution released, and
surface area wiped of 0.308% quat and 21% alcohol on surfaces. Figure 2(K) represents the
percent of solution released and surface area wiped of 0.61% quat and 56% alcohol on surfaces.
Figure 2 shows that the 0.55% sodium hypochlorite active ingredient have the greatest
bacterial efficiency based on the percentage of liquid released per square feet. Therefore, the type
of disinfectant active ingredient used, and size of disinfectant area affect the DIW bacterial
efficacy.
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FIGURE 2. Graphical Representation of Average Liquid Released Test
Courtesy of Creative Commons & Spring Nature: Figure 2 was retrieved from: West, A.M., Nkemngong, C.A., Voorn, M.G. et
al. (2018). Surface area wiped, product type, and target strain impact bactericidal efficacy of ready-to-use disinfectant
Towelettes. Antimicrobial Resistance Infection Control 7, (122). https://doi.org/10.1186/s13756-018-0416-z

24

4.3 Dynamic Wiping experiments and Surface Roughness Correlation
Table 3 lists eleven (11) textile substrates used for the dynamic wiping experiments and surface
roughness correlation experiments. The selected substrate consisted of combinations of various
blends of wipes. These wipes consisted of the following textile substrate: (1) 50% rayon/ 50%
polyester, (2) rayon, (3) polyester, (4) Greige cotton 6.8 Mega Joules per kilogram (MJ kg-1), (5)
Greige cotton 8.9 MJ kg-1, (6) Greige cotton 10.1 MJ kg-1, (7) scoured and bleached cotton, (8)
80% polyester/20% greige cotton, (9) 20% polyester/80% Greige cotton, (10) 80% rayon/20% &
Greige cotton, (11) 20% rayon/80% Greige cotton.

TABLE 3. Identification/Description of Textile Substrate

Courtesy of Creative Commons & SAGE and Open Access: Table 3 Retrieved from Hron, R. J., Hinchliffe, D. J.,
Mattison, C. P., & Condon, B. D. (2019). The effect of cotton fiber inclusion on the hard surface cleaning capacity of
nonwoven substrates. Journal of Engineered Fibers and Fabrics. https://doi.org/10.1177/1558925019889620
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Figure 3 is a graphical representation of the result of the dynamic wiping and surface
roughness correlation experiments. The purpose of this test was to examine the physical property
and surface strength of wipes. Three different wipe conditions were prepared for these
experiments. Figure 3(a) is the fetal bovine serum that served as a protein contaminant using dry
wipe absence of antimicrobial agents. Figure 3(b) is the fetal bovine serum that serve as a protein
contaminant using wet wipe by addition of 1ml of pure water. Figure 3(c) is a paraffin-based
contamination to serve as a wax residue using dry wipe. The surface roughness of the samples is
represented in Figure 3(d) as the arithmetical mean (Ra). Figure 3(e) represents the maximum
height roughness (Rz) and Figure 3(f) represents the ten points mean roughness (Rz jis).
The result in Figure 3(a) shows that wipe No. 4 (Greige cotton) 6.8 MJ/kg had the highest
reduction of protein contaminants. Similar results were observed in Figure 3(c) as wipe No. 6
(Greige cotton 10.1MJ/kg) had the greatest removal of paraffin-based contaminants. Figure 3(b)
shows a slight weakness for the wet wipe No. 5 (Greige cotton 8.9MJ/kg) and was due to the
addition of water but generally cotton hardens when wet. Strength is an essential factor of textile
substrate success as a choice of wipe. The more the amount of cotton present on a wipe, the
greater the surface roughness and efficacy to remove residuals of all kinds. This shows that the
type of textile substrate or material selected for disinfectant wipes affects their efficacy.
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FIGURE 3. Graphical Representation of Dynamic Wiping Experiments
Courtesy of Creative Commons & SAGE and Open Access: Figure 3 Retrieved from Hron, R. J., Hinchliffe, D. J.,
Mattison, C. P., & Condon, B. D. (2019). The effect of cotton fiber inclusion on the hard surface cleaning capacity of nonwoven
substrates. Journal of Engineered Fibers and Fabrics. https://doi.org/10.1177/155892501988962
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CHAPTER FIVE:
DISCUSSION
This study reviewed numerous articles and summarized the outcomes of their results to
answer the research questions. The first research question was tested using the 4-field test with
virus, which investigated the DIW effectiveness over DW. The second research question was
investigated using the average liquid released per square feet test on the examined active
ingredients. Thirdly, the last research question was examined using the dynamic wiping and
surface tension experiment to examine different textile substrates of selected wipes.

5.1 Comparison of the Detergent and Disinfectant Impregnated Wipes
Wipe A is a disinfectant-based wipe that left no residual and was able to destroy the
three test viruses. Wipe D is a detergent-based wipe (2-propanol) which was not able to
eliminate the three test viruses from fields 2 to 4. (Becker et al., 2019). Detergent-based wipe
products have two primary disadvantages which are lack of consistency in removing the
microbial bacterial load from inanimate surfaces and the tendency to pass pathogens from one
surface to another. For appropriate infection control and prevention, combining the right
material type with an antimicrobial disinfectant-based solution should be used (Ramm et al.,
2015)
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5.2 Effect of Textile Substrate on the Effectiveness of the Disinfection Wipes
Edwards et al. (2018) analyzed the results of disinfection on surfaces during dynamic
wiping. The choice of substrate used for wipe material affect the overall DIW efficacy. Increase
in proportion of cotton would increase the amount of protein removed during the wiping process
(Hron et al., 2019)
5.3 Active Ingredients used in Disinfectant Wipes.
All disinfectant substances had a more positive significant relationship with the average
liquid released per square foot. The interaction between the disinfectant and area wiped was
shown in the amount of solution released per square feet which increased with decreased in the
area wiped. According to Figure 2, sodium hypochlorite 0.55% disinfectant had the greatest
bacterial efficacy (West et al., 2018).
5.3.1 Alcohol
The use of alcohol as the active ingredients was guided by its properties which include
flammability, high volatility, and variation of concentration. Two types of broad groups are
commonly used Methyl alcohol and ethyl alcohol (Becker et al., 2019).
5.3.2 Chlorine and its Compounds
Chlorine proved to have a wide range of compounds that can be used as disinfectants. For
instance, Song et al. (2019) and CDC (2021) agree that hypochlorite is the most used compound
for disinfection. Advocacy of the compounds believes that it is capable of deactivating
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microorganisms by oxidation of sulfhydryl enzyme, inhibition of nutrients uptake. It is not
preferred in instances where it causes irritation and corrosion. Solutions of a concentration of
more than 500 ppm cause corrode metallic surfaces.

5.3.3 Hydrogen Peroxide
Hydrogen peroxide is an effective disinfectant against a broad spectrum of
microorganisms, including microscopic organisms, yeasts, growths, infections, and spores. It is
effective against antimicrobial agents of gram-positive and negative bacteria at sufficient
concentrations on steel surfaces and eliminating their bactericidal activities and reducing
environmental residue (Castillo, Rivas & Rodriguez-Jerez, 2020).

5.3.4 Quaternary Ammonium Compounds
QACs are believed to achieve disinfection by inactivating the energy-producing enzymes
of the microorganisms. QACs as an ingredient of wipes may increase efficacy. For instance, after
disinfecting with a disinfectant wipe of QAC as an active ingredient, a 10-minute drying duration
was allowed and with every possibility of the wipe reacting with pathogen residual after the
removal of the DIW, which create microbial count reduction by destroying bacterial cells but not
the spores (Lopez et al., 2014). Furthermore, applications of the compounds combined with other
alcoholic compounds have proved successful in disinfection.
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CHAPTER SIX:
CONCLUSIONS
The purpose of this research was to investigate the efficacy of DIW over DW for surfaces
decontamination. However, there are some unique circumstances in which DW may effectively
remove contaminants from surfaces rich in lipids. The material used for making wipes or textile
substrate is a major factor that affects the disinfection efficacy. Some materials inhibit the
transfer of the disinfectant to the surface, while others react with the disinfectant solution.
Finally, a wide range of disinfectants can be applied in the formulation of disinfectant
impregnated wipes. Some of the disinfectant ingredient include for this study includes alcohol,
hydrogen peroxide, chlorine compounds, and QACs.
The role of this literature research was aimed at investigating the research questions
posed and their respective answers are as follows:
(1) Are disinfectant wipes more effective than detergent wipes to eliminate or minimize
microorganisms present on surfaces?
The findings for this question were based on the 4-Field test in which wipe A (per acetic acid
based DIW) demonstrated a successful removal of virulent activity of MNV, ADV and
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SV40 viruses on surfaces. There was no transfer of residuals to the virus free fields unlike the
wipe D (propanol based DW) which failed to inactivate all three test viruses.
(2) Does textile substrate affect the performance activity of wipes?
The answer to this question was demonstrated in the dynamic wiping and surface
toughness experiments which showed the greige cotton-based wipe in Figure 3(a) & 3(c)
demonstrated the greatest reduction of protein and wax based contaminants than other type of
textile substrate. By increasing the proportion of the cotton substrate in wipes, it becomes more
effective in the removal of organic contaminants on surfaces.
(3) How does active ingredients of wipes influence their effectiveness for surfaces
decontamination?
The answer to this question was demonstrated in the average liquid released per square
feet test. This test was supported by the concept that bacterial efficacy increases with increase in
the average liquid released per square feet which correspond to decrease in square feet of the
area wiped. The result shown in Table 2 indicate that the quat + alcohol-based wipes had the
greatest effect of bacterial efficacy and highest average liquid released of 0.72 g/ft2(gram per
square feet). The test successfully demonstrated the efficacy of wipes on bacterial activity which
was influenced based on the active ingredient used.
Future research is needed on the effectiveness of DIW on the ongoing coronavirus
pandemic. More research needs to focus on the effect of active ingredients of disinfectants
mentioned in this study and compared to carcinogenic disinfectants that have a high potency on
pathogens. Evidence of data in this research have shown that DIW could effectively rid surfaces
of microbial activity and way reliable when compared to DW.

32

6.1 Limitations of the study
The limitations of this current research are that the analysis of literature is the primary method
due to constraints in performing quantitative data. However, the limitation has been mitigated
through the thorough analysis of the limited available data.
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Appendix A: Virucidal efficacy of disinfectant wipes with a test method
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Appendix B: Disinfectant-Impregnated wipes used for surfaces disinfectant
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Appendix C: Effect of cotton fiber inclusion on hard surface cleaning
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